The series Occasional Papers presents studies and documents on issues pertaining to the institutional tasks of the Bank of Italy and the
Introduction 1
In the Bank of Italy's Survey of Household Income and Wealth (SHIW) the time when the interview is conducted has some features that are relevant to the quality of the estimates. The questionnaire asks about flow variables, such as income and consumption, in the entire calendar year preceding the date of the interview, but stock variables, such as family composition and wealth, refer to the situation at the end of that calendar year.
There are exceptions to this rule, such as property values and imputed rents, which are elicited by hypothetical questions that would be too complex to apply to the past and accordingly refer to the time of the interview. The time lag between reference period and interview is not taken into account, but it could have an effect on the estimates of the aggregates, especially in periods when these values are changing rapidly. In Section 3 we estimate the possible effect of this factor. In addition, the time of year when the interview is conducted may influence sample composition (Durrant, D'Arrigo, Steele, 2011) . The SHIW interviews are generally conducted between January and June of the year following the reference year, but in some cases the survey could not begin until after January, so the interviews were prolonged beyond June, thus bringing them into the traditional holiday months of July and August.
Conducting interviews in the summer months generally means greater difficulty in obtaining interviews (Vigderhous 1981; Losch, Maitland, Lutz, 2002 ) and a greater risk of sample selection, potentially under-representing the segments of the population that most frequently go away on vacation (likely to be wealthier). This potential bias needs to be addressed in order to deal with the effects of non-participation (section 4). 
The collection of data in SHIW
Since 1962 the Bank of Italy has conducted a survey on household budgets (Bank of Italy, 1966) . In recent years the survey is carried out within the framework of the Household Finance and Consumption Survey (HFCS), designed to harmonize the euro-area countries' sample surveys of household finances (European Central Bank, 2013; Gambacorta et al., 2013) .
The sample consists of about 8,000 households, selected by a two-stage sample design (Bank of Italy, 2014) . In the first stage about 300 municipalities are randomly selected, within appropriate strata defined by region and population size. In the second stage the sample of households is extracted from the registry lists of the municipalities selected. Starting with the 1989 survey, a panel of about 50 per cent of the households in each survey have participated in a previous one.
The questionnaire collects information on a broad range of characteristics, notably household composition, socio-demographic characteristics of the members, household income, consumption, savings, wealth, and the dwelling.
Data collection is carried out by a private company through face-to-face interviews conducted by about 200 professional interviewers selected on the basis of experience with surveys of similar size. Participation in the survey is voluntary. Since 1998 the interviews are conducted via Computer Assisted Personal Interviewing methodology.
One or more municipalities and their corresponding list of names randomly drawn from the municipal registers are assigned to each interviewer, who must contact the households in the order shown in the list. Each contact may result in an interview, a refusal, a not-at-home, or an appointment.
A household on the list is classified as "fallen" in the case of explicit refusal, non-cooperation in completing the questionnaire, or lack of adult member at home on three visits at different times on three different days of the week, including necessarily one during the weekend.
Data collection is usually early in the year. As is shown in Figure 1 , in the last three surveys there has been some variability in the period of the interviews. In 2012, they were concentrated in the spring months, but with some carried out in the second half of July. The other two surveys show similar patterns, the number of interviews peaking in March and declining thereafter. The share conducted in July and August, months when it may be harder to trace some families for the interview, was 6.3 per cent in 2008, 9.4 per cent in 2010 and 12.9 per cent in 2012 (but in this latter case there were no interviews in August).
There are operational reasons why the interviews in the field may take several months to complete and extend into the summer months. There is a definite trade-off between quality and duration: with a limited number of highly skilled interviewers, we get better data quality but a longer time to completion. Furthermore, in some municipalities it can be hard to find good interviewers; in such cases, interviewers resident in neighboring municipalities are employed, but this tends to slow down the data collection. 
The reference period for the questions
As noted, data collection takes a number of months, given the large number of interviews and the need for trained interviewers. In some cases, the start of data collection has been delayed, requiring interviews to be conducted in the months of July and August. In order to gauge how the lag between time of interview and reference year may affect the estimates, we must examine how the survey questions are phrased.
All the survey data, both stock and flow, refer to the household members at the end of the previous calendar year. 3 Variable stocks, such as these members' financial wealth and real estate, refer to the end of the year; the flows, such as income and consumption, are collected with reference to the whole calendar year preceding the interview.
This procedure is subject to exceptions as regards some of the questions bearing on the total value of wealth and income. In particular, the value of homes and other property refers to the moment of the interview, as follows: The survey polls "households", defined as all persons who, at the end of the reference year, normally lived in the home, sharing at least part of their income. The households also include any temporarily absent members, such as people on vacation, and any other non-relatives who at the end of the year were co-habiting. The survey does not count the income earned by persons who left the household during the year; on the other hand, it does count the income earned before their entry by those who joined the household during the year. If a member exits from the household (moving out or dying) between the end of the year and the date of the interview, the data on that person is still requested from the remaining members and counted in household data. If no members survive, the household is counted as a non-response. If a household is interviewed in July, and between January and July house prices have fallen by 5 percent, presumably the respondent will give the home a lower value than would have been reported in the first few days of January. The duration of data collection could therefore produce significant bias in the estimated value of the property. In the same way, a change in the rental market prices during the course of the survey could bias income estimates.
The statistical evidence from the survey data on 2012 confirms this hypothesis. If we regress the house price per square meter on a set of relevant variables (surface area, year of construction and number of bathrooms) and on the house price index for the month in which the interview was conducted in 2013 4 we find -as expected -that the value is influenced by the house price dynamics.
5 At a time of falling house prices like the first half of 2013, the values given were -ceteris paribus -relatively higher in interviews early in the year and lower later on.
As we observed above, rewording the questions to overcome this difficulty does not seem to be a workable solution. It compounds the inherent difficulty of the hypothetical question by referring it to a time in the past. Accordingly, we need to design an adjustment procedure to take account of the different times when the answers are given. One simple way is to deflate the property values reported by households using the monthly house price index; and assuming the rental market follows the same trend, this index can also be used to deflate imputed rentals and bring them back to the average value for the reference year.
This type of adjustment can be useful when the questions ask for an estimate as of the date of the interview and the data are collected over a substantial period of time, like the financial asset data in most HFCS surveys. 4 We considered the OMI (Osservatorio del Mercato Immobiliare) price index, supplemented in recent years by the Istat index of house prices (IPAB). As the OMI index is available twice a year since 2002, while the IPAB index is quarterly but only available from 2011, to create a monthly index the series have been interpolated for months where data is missing.
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This analysis is based on the assumption that the respondents' estimates of property values and imputed rents reflect the actual value at the time of the interview (as implicitly required by the questions). We have evaluated this hypothesis against the alternative hypothesis that the declared values react to changes in actual values with a lag of a month or more. To this end, we compared the model's goodness of fit, measured by the R 2 and the Bayesian Information Criterion (BIC and AIC) with that of a model in which the house price index was lagged by 1, 2, 3 or 6 months. The results show no better fit compared to the contemporary index. This may be due both to the regularity in the dynamics of the price index during collection period, and to the further amplification of regularity by the linear interpolation of the index for the months with no data. Table 1 shows the mean total value of the real estate owned by the surveyed households and that of imputed rents. Since the adjustments of real estate and imputed rents affect both net wealth and income, the means of these two variables are also reported in the table.
The adjustment significantly affects the average values of property and imputed rents, lowering them by between 0.1 and 0.8 per cent in the 2008 and 2010 surveys, when house prices were nearly stationary. But in 2012, the adjustment increases the two values by 1.9 and 5.2 per cent respectively. The impact on imputed rents tends to be greater because these are flow values and consequently relate to the average for the reference year and not, as for stocks, the end of the year. The impact of the adjustments on the aggregate variables is not negligible: 1 per cent for income and 1.6 per cent for net wealth in 2012. The adjustment also affects estimates of the variations between two surveys, which depend on price dynamics. The adjustment is larger in 2012, with the average values of property and imputed rents corrected by 5.1 and 2.2 percentage points respectively. The impact on income and wealth aggregates is significant, at 1.1 and 1.8 points, respectively, in 2012. Even though the lag between the time of the interview and the reference period is larger for income than for wealth, the final effect of the adjustment on the estimate of wealth is greater than on income because the share of real estate in net wealth is greater than that of imputed rents in income.
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Another question we examined is the possibility that answers are influenced by the economic climate in which the survey is carried out. For example, if the survey months are marked by expectations of a worsening economic situation, respondents might tend to state lower than actual values for wealth and income. However, econometric tests offered no significant evidence of this. The adjustment of the values of homes and imputed rents could produce different results if we used a geographically disaggregated index of property prices. The data from the Osservatorio del Mercato Immobiliare allow us to build a biannual real estate price index for combinations of region (North, Center, South/Islands) and size of municipality (up to 20,000 inhabitants, 20,000 to 40,000 inhabitants, 40,000 to 500,000 inhabitants, over 500,000 inhabitants). The adjustment with this disaggregated price index (after adequate interpolation to obtain a monthly series) is not significantly different from that obtained with a single national index.
Sample selection

Empirical evidence
Another question is whether the date of the interview may cause bias owing to the greater difficulty of interviewing specific segments of the population at certain times of year, especially during the traditional vacation months.
Some descriptive evidence seems to confirm the possibility of sample selection bias. This concerns the proportion of households with vacation homes, which is significantly lower among the households interviewed during the traditional vacation period (July 15 th to August 31 st ). The proportion is also lower among households interviewed on weekends and holidays (Figure 2 ).
Average income and wealth appear to be significantly lower in interviews conducted the summer months (Figure 3) : the households interviewed in late spring and especially in summer have, on average, lower values. These results are robust to excluding the panel households, which are usually interviewed before the others, and to using values of income and wealth adjusted as in the previous section. Rest of the year
Weekends and holidays Weekdays
Respondents' characteristics also tend to vary according to the time of the day of the interview. For example, households headed by employed persons are more common in afternoon and especially in evening interviews. Also for self-employed household heads, the best time for interviewing is the evening, while households with retired heads are more easily interviewed in the morning (Figure 4 ).
These results suggest that the assumption of equal probability of selection of households within each municipality could be untrue. For example, conducting interviews in summer or on holidays could mean under-representing the wealthiest households, while conducting interviews in the morning could favour the participation of retiree households, whose incomes are lower, on average. Although the rule that at least three contacts must be attempted at different times and on different days before dropping the household should mitigate this type of selection bias, some bias could still affect the estimates. Additional evidence of the possible effect of date and time on the probability of obtaining a successful interview comes from an analysis of the preliminary contacts (Table 2) . From July 15 to August 31, when summer holidays are most commonly taken, we find about 2 per cent of total contacts, on average. The percentage of successful outcomes is lower than in the rest of the year (43.2 against 52.7 per cent), as there is a higher percentage of not-at-homes during the summer holidays, especially among the panel households. Among non-panel households, by contrast, we find a higher percentage of successful contacts (41.5 per cent, against 34.6 per cent in the rest of the year), as there are fewer refusals.
On weekends and holidays, when about 10 per cent of all contacts take place, there is no significant difference in the percentage of successful contacts compared with weekdays. The percentage of not-at-homes is 5 percentage points lower than on weekdays, but this difference characterizes only the non-panel households.
Finally, as regards the time of day, contacts are mostly made in the morning and in the afternoon, with shares of around 40 per cent, while in the evening we find less than 20 per cent. The highest proportion of positive outcomes is found in the morning, the lowest in the evening. In the evening we also find a slightly higher percentage of refusals among both panel and non-panel households.
Overall, the profile of outcomes during holiday periods differs quite clearly from those of other periods; although only a few households are interviewed in that period, this timing does appear to produce selection bias. There are also small but significant differences in patterns between weekdays and weekends and holidays and between different times of day.
Sample attrition
In order to interpret the relationship between time of contact and response we estimate a model for the panel households (Cannari, D'Alessio, 1992) , that enables us to associate contact data with income, wealth and other information from the previous survey wave (occupational status of household head, presence of spouse or partner, presence of preschool children) that is not usually available for non-respondents. These variables could explain the probability of participation at the moment of contact, so they are considered regressors both as marginal effects and in interaction with the time of day of the contact. The contact data considered are the date and time of the attempt to interview and the outcome (interview done or not).
The estimate indicates that it is harder to get interviews with higher-income and wealthier households; and that for wealthy households the difficulty is relatively more pronounced during the summer and on public holidays (Table 3) . Moreover, households headed by self-employed persons are harder to interview and those headed by retirees are easier. As for the time of day, the self-employed are harder to interview in the afternoon and easier in the evening, while households headed by non-employed persons are more difficult to interview in the evening and less so in the afternoon. Having a spouse or a partner who does not work seems to decrease the chance of interview, but the relationship is not statistically significant, nor is the interaction with time of day. Households with preschool children are less likely to participate in the survey, and the time of day with the highest probability of getting an interview with them is the evening, although this interaction is not statistically significant.
These data are not sufficient to produce adjustment estimates, as they refer to panel households only. In what follows we estimate a model on all households contacted, using proxies for the income and wealth of households that are not interviewed. 
The adjustment
The effect of the time of interview on sample selection can be adjusted by estimating the probability of selection on the basis of the interviewers' contact actions both for the households interviewed and for those not interviewed (owing either to refusal or to unavailability).
For respondents, contact data are linked to those collected in the questionnaire (income and wealth). For households not interviewed but who did participate in earlier surveys, income and wealth are imputed by a linear model starting from the values given previously. For the remaining uninterviewed households, income and wealth are imputed using information provided by the interviewer about the area of residence (city center, between city center and suburb, suburb, village, countryside; prestigious area, intermediate area, run-down area), the quality of the building (luxury, upscale, midrange, modest, low income, very low income) in addition to other geographical information.
The probability of getting an interview is estimated through a logistic model whose regressors include contact variables, in particular time of day (morning, afternoon or evening), whether it was on a weekend or a public holiday, and whether it was during the summer holiday period. The model also includes household income and wealth, as well as control variables related to the municipality of residence, to the panel, year of the survey and the contact order number (whether it was the first, second or third contact). Interactions between the contact time variables and the income and wealth variables are also included in order to assess the potential bias due to timing. The logistic model is estimated at the level of contacts, excluding telephone contacts, which by definition cannot result in an interview.
The first results show that there is greater difficulty interviewing higher-income households, as was found for earlier surveys (D'Alessio, Faiella, 2002) . The relative difficulty of interviewing these households is greater during the summer holidays and on national holidays. The coefficients of the wealth variables keep the same signs but they are not statistically significant (Table 4) .
As for the time of day when the interview is conducted, low-income households are interviewed more easily in the morning, indirectly capturing the greater availability at this time of day of retirees and the non-employed; higher-income households, instead, are more easily polled in the evening; wealthier households are more easily interviewed in the morning. The positive coefficient of the panel variable indicates the higher participation rate of this group of households.
In order to gauge the extent of the bias, the estimated coefficients of the model can be used to determine the probability of selection of the households interviewed. The number of contacts varies: some households are contacted just once, others two or three times. For those interviewed at the third contact, one can calculate the ex-ante probability of interview associated with three contacts by combining the model's estimated probabilities of interview at each contact:
where p ij is the model's estimated probability for the i-th (1 = 1, ... 3) contact of the j-th household. 10 For those interviewed at the first or second contact, their ex-ante probability must include contacts that did not happen. To generate an estimate, therefore, contacts that would have been made (up to three per household) have been simulated on the basis of the marginal probabilities of contact found at different times of the day and the week, and combined independently.
11 The period of observation of the contacts is instead assumed to be constant between the various attempts at contact, so that if one contact is made during the vacation period we assume that the remaining two contacts are made during the same period.
10
The formula assumes independence between the various attempts to interview, even if in the computation of each probability the order of the contacts is taken into account.
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The frequencies observed do not differ significantly from the assumption of independence. An unbiased estimator for income and wealth can then be obtained by computing the probability of inclusion of each household, not only on the basis of the sample design, but also taking account of the household's propensity to participate as a function of the time of the interview (Little, 1986; Groves et al., 2002) . The unbiased estimator then uses a sampling weight w j , obtained as the inverse of the product of the probability of inclusion in the sample, p j , and the propensity to participate as a function of the time of the interview,  j :
Given that because of outliers the use of income and wealth in continuous form results in an excessive increase in the variability of the weights, we estimate a new model using income and wealth quintiles. The weights so obtained are then calibrated using external information, on the pattern of the SHIW weighting method.
The weights are calibrated by imposing the sample alignment on the characteristics of the population with regard to sex, age, geographical area, size of municipality and panel participation (Bank of Italy, 2014). Table 5 shows the average values of income and wealth (adjusted for the effect of house prices) estimated with the original SHIW sample weights and with the sample weights that take account of the estimated propensity to participate. The adjustment increases both income and wealth. For income, the adjustment is around 2 per cent in 2010 and 2012 and 1.6 per cent in 2008; for net wealth, between 2.9 and 4.4 per cent. On changes in income and wealth between two consecutive survey waves, the adjustments are positive, between 0.4 and 0.5 percentage points for income and between 0.6 and 0.8 points for wealth.
These revisions, which take account both of the time of contact and of the generally lower participation rate of the wealthier households, are obtained with weights that are more variable than the original by about 2 per cent; but the standard errors of income and wealth are not larger than with the original estimates. Percentage variations and differences 
Conclusion
We have shown that the time when interviews are conducted can significantly affect the survey estimates of average household income and wealth and that some adjustment procedure is accordingly needed.
The fact that respondents estimate property values and imputed rents at the time of the interview and not at the end of the previous year suggests that estimates of average net wealth should be adjusted by between 0.3 and 1.6 per cent and income by between 0.2 and 1 percent, depending on the year considered. The problem also affects the estimates of the changes in income and wealth from one survey to the next, with adjustments that can be as large as 2 percentage points. The magnitude of the adjustment is of course directly related to the dynamics of property prices and rents.
Since it is unreasonable to ask respondents to refer their estimates of property values and imputed rents to some past time, the estimates could continue to be adjusted as proposed. For imputed rents, an alternative could be a method based on hedonic regressions referred to actual rentals.
The selection effects associated with the time of interview, and especially with summer holidays, are also significant. The estimated adjustments to income range from 1.6 to 2.5 percent and to wealth from 2.9 to 4.4 percent. Given that the adjustments are always upward and quite uniform from year to year, the survey-to-survey changes are affected less strongly, with an adjustment than ranges from 0.4 to 0.8 percentage points.
The adjustment methods based on inclusion probabilities can be applied to past data and replicated in future surveys. Nevertheless, the best solution here is to complete all the interviews before the summer vacation months, even at the cost of a small reduction in sample size.
Overall, considering both effects, the average values are always revised upwards, mainly because of the sample selection effect. In addition, changes in income and wealth in the period examined are revised upwards, less substantially between 2008 and 2010 (0.5 percentage points) and more significantly between 2010 and 2012 (1.5 points for income and 2.4 points for net wealth).
A more general consideration bears on the relationship between the reference time for the survey and the time of the interview. In most of the HFCS surveys the questions on income and wealth refer to the time when the interview is conducted. On the one hand, by reducing recall bias this may result in better quality responses, but on the other hand it extends the problems of time lag examined in this paper to other components, with a trade-off that is difficult to assess.
